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The era of remote sensing,
cheap ground-based sensors
and web service access to
agency repositories is here

: Extractmg and derlvmg the data
needed for the science remains
problematic

» Specialized knowledge

» Finding the right needle in
the haystack




“Data Availability is Often no Longer
the Problem

Broad range of agencies make data available via the web
e Wide diversity of interfaces
e Different data formats
e Different representations
e |nterfaces difficult to navigate
e Different periods of record
Gaps in data and diverse periods of record

Research groups typically use flat files on an internal
server

Data continually updated
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News: Recent changes

USGS Surface-Wi& 3

LEEIRTTIEIEY (8,728 site

Real-time data are time-seri|
intervals) data from automs
represent the most current
Measurements are cormrmor
minute intervals and trans|

database every 1-4 hours.

available online for 31 days.

L Daily Data _JOLPYRgN

Daily values are summarized
for each day for the period
represent the daily mean,

minimum, and/or other deri
include approved, quality-ag
published, and more recent
accuracy has not been verifij

mgzma sit

Statistics are computed frol
time-series data at each sit:
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daily, monthly, and annual
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USGS Water Resources

News: Recent changes

USGS Surface-Water D

National Water Information Systen

Choose Site Selection Criteria

Choose from the following criteria to co
"'Site-type" criterion is preselected belo
If no additional site-selection crit]
defined on the following page then outp)|

page.
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science for a changing world

USGS Water Resources
News: Recent changes

USGS Surface-Water

Surface-water daily data exan

TFI dsd-admin Moderator Authentication
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USGS Home
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Search USGS
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that have daily values data.

Select sites which meet all

Surface-water daily data example.
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Define one or more values for each

Site
-- Location --
[0 2l state/Territory

Site
-- Identifier --
[0 2l site Name

O 2 Hydrologic Region [ 2l Site Number

[J 2 Lat-Long box

[ = multiple Site

[J 2l Agency Code
[ 21 File of Site NY

2l Hydrologic Region -- select one or
Al

01 New England Region

02 Mid Atlantic Region

03 South Atlantic-Gulf Region
04 Great Lakes Region

05 Dhio Region

06 Tennessee Region ¥

2| site type -- select one or more

Metearological

2l Available parameters -- select siteg|
Select one or more parameters --ol

Done

Water Level/Flow Parameters
Depth to water level, ft below la

Direction of stream flow, magneti
Elevation above NGWD 1929, ft
Elevation above NGVD 1929, m
Elevation of reservoir water surf3
Flow rate, instantaneous, Mgal/d|
Flow rate, instantaneous, gal/mir|
Gage height, above datum, m

science for a changing world
National Water Information System: Web Interface

USE: ter Resources

Surface Water

USGS Home
Contact USGS
Search USGS

Geographic Area:
v United States

News: Recent changes

USGS Surface-Water Daily Data for the Nation

Site Selection Results -- 2 sites found

Parameter codes = 00618, 99060
Site type = Surface Water
State/Territory = California

Save file of selected sites to local disk for future upload

Data for individual sites can be obtained by selecting the site number below

Agency Site Number Site Name
USGS 10336610 UPPER TRUCKEE RIVER AT SOUTH LAKE TAHOE CALIF
USGS 10336780 ITROUT CREEK NR TAHOE VALLEY CALIF

Questions about sites/data?
Feedback on this web site

Top
Explanation of terms

Subscribe to NWISWeb notifications

Gage height, above datum, mete|

F—

[00o0OooooOooo

Done.
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EPA STORET
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Geographic Location

Select a single type of location search that you wish to perform (state/county, latitude/longitu

State Name County Na
CALIFORNTA X [sonona |
® State/County =
N
(£
O Latitude/Longitude _ WestLimit
(in decimal degrees) 180 LR
S
0|
. Cataloging Unit
O Drainage Basin/HUC latL [W

Station Type

Select one or more Station Type(s
SECONDARY_Y

|PRIMARY_TYFE

Select ALl

Lake

Great Lake
Well

Facility
Facility
Facility
Facility
Facility

Industrial

Municipal Sewage (POTW)
Other

Privately Owned Non—indus
Public Water Supply (PUS)

Characteristic

Find Stations with at least one reported value of the sele|

Use the Characteristic Search to create a list of up to

Done
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RET > Station Search Sum
Bookmarks
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Tools

y - Mozilla Firefox

Help

- | [ | http:fjiaspub.epa. gov/storpubl/DW_STATION_COUNT
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Number of Stations Returned: 41

Search Parameter Values
CALIFORNIA
SONOMA

State:
County:
River/Stream
ALL
ALL

Station Type(s):
Characteristic(s):

Organization(s):

Select 'Back' to modify search parameters and refine your query.
Select Batch Processing to generate the report offline based on your current selections.
You may customize the content of your report by selecting Data Elements below.

Please enter your email address: | }

Please specify three characters to prefix your report name : | |

@«C-LO0=000ESNDCHEW

| |]] EPA > STORET > Stations by G...| | ] EPA > STORET > Station S...

Batch Processing

MNote: Download files will exceed maximum limits for spread sheet
applications (ie. EXCEL - Worksheet size: 65536 Rows.)

Select Data Elements for Report

[ Elevation (w/ Units)
[ Additional Elevation Info*

[ Country Name
State
¥ County

O Hydrologic Unit Code
[ Hvdrolagic Unit Name

tation Name
[0 Org Name

Prirmary Type
E] Secondary Tvne

Done




“Example Experiment Dataset -

FLUXNET

Global carbon flux and
micrometeorological measureme
e 960 site years of data
» 40 variables and 60 quality tags e o
« 1/2 hourly measurements
e 250 sites
e 160 site investigators (collecting data)
* 65 synthesis paper proposals involving
~130 collaborators

Goal: Understand the role of
photosynthesis in carbon cycle

nnnnnnnnnnn




“Target Data Analysis Flow

Track versions,
results, and
provenar




/Dﬁloping Common Eco-Science
Data Infrastructure =—_.. =

Graphical data selection tool
Data ingested into a database

Database schema organized by
dataset, site, time, and variable

On-line analytical processing (OLAP)
data cubes provide browsing access

Reports provide web pages
describing the data

Collaboration tools facilitate
communication between data
providers and data users as well as
between data users
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/Behind SciScope

Contains information on where, when (time frame) and
what is being measured for about 1.65 million sites in the
US

Scraped/crawled on a regular basis
SciScope currently hosts only metadata.

Data are requested on the fly from the original publisher
using web service wrappers written specifically for each
data source.

Data are reformatted to provide a unified view over the
repositories.



Interaction and Visualization of Data

Mashup maps
e |ocate sensors

»»»»»»»

Data summary reports =
+ Data browsing -
e Data selection , e

OLAP data cube interfaces S e

e Matlab — analysis and plotting
e Excel —data browsing and plotting
Collaboration capabilities

e Improve communication between data ’
producers and data consumers b




Pivot Tables

b st I ML NS IO I 3 (== < L) - |
AT v A& MaximumValue
A B [ G D E =
1 |Exdatumtype |(none) v =
2 |Repeat 0 v
3 |Datumtype Rg v
4 |Value units (Multiple ltems) v
5 |Dataset June download from ORNL web site |~
6
7 |MaximumValue | Site v |Latitude -
8 Brazil -- Tapajos (Santarem Km83). Logged Forest Canada -- BOREAS NSA - 1930 burn site Canada -- BOF
9 |Yy ¥ |Yymm Yymmdd _ |-3.018029 55.90583 55.911671
| 10 |2001 2001-09 2001-09-01 841.4453125
|11 2001-09-02 985.8311157
1 12 | 2001-09-03 931.5270386
13| 2001-09-04 794 5578613 414 6756592
14 2001-09-05 928.4255371
1 15| 2001-09-06 880.4135742 557.3077393
| 16 | 2001-09-07
| 17 ] 2001-09-08 -0.737914026 =
| 18| 2001-09-09 798.2893677 PivotTable Field List v X
1 19 | 2001-09-10 1002.508606 Drag items to the PivotTable report
120 2001-09-11 937.0953979
| 21| 2001-09-12 887.0908813 - [Z] Dataset &
1 22 | 2001-09-13 834.5820313 # [5) Datumtype
123 | 2001-09-14 949.5360107 - [ Neme 4 |
124 | 2001-09-15 1021.355408 I Exdatumtype
125 | 2001-09-16 929.6103516 & [ value units
26 2001-09-17 922 444519
| 27 | 2001-09-18 991.7322388 # [Z]Repeat
| 28 | 2001-09-19 905.5108032 - [5] Ecosystem
29| 2001-09-20 804 617981 # [] Latitude
130 2001-09-21 873.005188 & [ Site
| 31 2001-09-22 9305013428 &l [5]Day of Year
32 2001-09-23 906.3458862 = v
W« » W\ Chartl ) Sheet1 { Sheet2 { Sheet3 / < G e




Pivot Charts—
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MatLab Interface

J|Berkeley Water Center Data Cube Query Builder

Cube: [ LatestAmfluxL3L4Daily v| Heliee 2HEE |
— Dimensions — Filter
Man-Empt i i
B Pty Tirne Datum Type Site Other
|Datumtype \,| |‘r’ear V| |Datum1ype V| |Coun1ry v| |
P S e
| v| 1953 — | |H20 | |Usa
1994 LE
Offset 1995 «| |NEE v v
v
L_ | Moo ven B 3 | 3 |
Quality .
-~ -~ ~
| v| : : s :
Site 2 =
IGBF To Site-IGEP... ¥| 8 v v 4
Tirneline | v| | v| | v| |
o Y - - -
Working Group 0 B W
| ]
w A4 -
| g | ¥ | g |
~ ~ ~
— Measure N B b
b h iy
— Cod
@ Matlap |Cue-query_out = N 4 Submit Query
QueryCubelhttps: Mhwe berkeley edw/mdxconnect2/Default. aspx?db=""LatestAmfluxL3
O MO LADaily', LatestAmfluxL3LADaily" usernarne password, [Measures] [YeadyCalc]" {Daty inta variable
mtype' 'Site' Timeline' } {[Datumtype]. [Datumtype]. [Datumtype] [Site].[IGBP To
Site] [IGBRPClass] [Timeline].[Year].[Year] L[1 11 3 cube_guery_out |




Plotting Results

) Figure 1 DE

Ele Edit Yiew Insert Tools Desktop Window Help
hedas kaads & 0E =0

2004 Daily Temperature at Boreal Forest Sites Outside Canada

Temperature [C]

Il 1 Il 1 L
50 100 150 200 250 300 350
Day of Year

Finland - Hyytiala

Finland - Kaamansn wetland

Finland - Siikaneva fen

Finland - Sodankyla

Russia - Fedoravskaje-drained spruce stand
Siweden - Degero

Swaden - Skyttorp

USA - Ak - Atgasuk

USA - ME - Howland Forest (main tower)
USA - ME - Howland Forest (west tawer)
USA - Ml - Sylvania Wilderness Area
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Home - Dataset Information dows Internet Explorer

Gev |@ Fluxdat asp:

[#2][x] [uve search [

@) - [searchweb... PHltE-@-v-@ @ - @ -
% & |33 | € Home - Dataset Information | € Home - XD Proposal | @werone totabtegmronsng | | B v B @ v [rpage - £ Took -
Fluxnet-LaThuile SignIn|
#4# Dataset Information This Site: Dataset son 1]
| o jomstiomton] > s
View All Site Content Fluxnet-LaThuile > Dataset Information
Pictures " = -
Dataset Fluxnet news and information
= Datalnfolmages NOTE: If you don't see two columns on this page, scroll over to the right FluxLetter Archive
it The links on this page provide an overview of the LaThuile FLUXNET synthesis dataset List of Fluxnet Related Papers
Docs and the sites that contributed data to the dataset. They also provide some specific
!nformation about the datum types and sites in this dataset as well as data availability Maps and Imagery
information.
R o * Map of Tower locations {choose how to color |
Data ility the towers in the upper left corner. Towers I
with no flux/met data in the FLUXNET
e By Site Year Availability Chart synthesis set are dots)
e By Site List of Years with Data in the Dataset e Map of Towers with Phenology Webcams
« By Site List of Core Variables Present for Each Year (Protocol for phenology observations)

Virtual Earth cutouts of tower locations at
various zoom levels

Experimental second map of site locations
(uses Silverlight)

Data Explanations (including units information)

o Ancillary variable name decoder

. L?st of flux/met var?ables ?n the 1/? hourly files List of Sites

o List of flux/met variables in the daily files

o Explanation of ﬂgx/met daFa levels and Offsets ) o List of Sites by Curator (the curator is the

* Steps and Equations used in data processing and generation of data person responsible for collecting data from i
levels (includes reference papers) and interactions with the site PI) "

e Datumtype reporting and aggregation information o List of Site Curators and Contacts by Country

o Biological, Ancillary, Disturbance and Metadata (BADM) Explanations (includes PI information)

 Biological, Ancillary, Disturbance and Metadata (BADM) By Type e List of Sites by Network

Fluxnet Proposals and Data Fair Use Policy Site Information and Average Values

Site information pages
Summary of key site average meteorological
values
Site local climate information (provided by Bob
Cook
General Site Ancillary data

o Koeppen-Geiger Climate Classification

e Data Usage Terms of Reference
e Proposal Teams and Focus Group Info including list of sites in use for each
proposal

Dataset Curation Information

e Pending and rejected ancillary data web submissions (report is updated weekly) Map
o IGBP vegetation types table
Information for Retired Versions of the FLUXNET Dataset o Full Site Ancillary data - access

restricted to collaboration members
« DataRelease 1 - released 15 December 2007 ) -
» Datasets from previous workshops can be found at the FLUXNET project web Network Spedific Information
= i ) §

| | | [ [ | [ Trustedsies | & 100%

s

M




{= Dataset Doc Lib - CumulativeValuesByVegType - Windows Internet Explorer

G@ - & fluxdat 9,2000c%20Lib/Cumulati pe.aspx I
@) - [Searchweb... PHltE-@-v-©@ @ -
53]+ @oatasetDoc i - Cunu... 3 | @tme 10 Proposal | @ wekcome to Tabbedbronsing || o & ~ [} Page - & Took ~
Fluxnet-LaThuile Sl © ¢
#4# Dataset Information e o ] 5l
Home Somal Elog  User Support

Fluxnet-LaThuile > Dataset Information > Dataset Doc Lib > CumulativeValuesByVegType

\@ CumulativeValuesByVegType

=] Excel Web Access - C i yVegType
Open ~ | Update » | #AFind @
A B Gl D E [ F 6! H ] | Wl K T I m [ N ]

;Cumulative Annual Variable Values by Site ' &

. |Generated:9/2/2008 5:30:13 PM

A |
& & Working Group:  All Current Fluxnet Daily

s Data Release 2+BADM (preliminary)
' o Data as of 2008-02-16

Note: Cumulative annual values are computed by averaging all reported yearly calculations
including partial years and all quality values (0<qcOK<1). —

Avg(qcOK) > .9 and Avg(count) < 330

no qcOK and Avg(count) < 330

Belgium - Brasschaat (De Inslag
Forest)
Belgium - Jalhay

lgi ’
Brazil - Ecotone Bananal Island 2
Brazil - Caxiuana Forest-Almeirim  EBF
Brazil - Rond.- Faz. Nossa Senhora-i GRA

</ Trusted sites F100% ~
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